文献标识码：A Abstract: Quantum communication is an important branch of quantum information, where the two most important applications are quantum key distribution (QKD) and quantum teleportation. QKD can provide unconditionally secure key distribution methods between two remotely separated parties, and its information theoretical security is guaranteed by the laws of quantum mechanics. QKD has received much attention due to its unconditional security. Through extensive research on QKD, this paper systematically introduces the main content of QKD, the status of theoretical security proof and real-life security proof, and mainly focuses on the decoy state method and measurement-device-independent QKD. Besides, this paper systematically investigates the problems faced by QKD in the case of severe channel attenuation, and introduces the mainstream solution to the problem, i.e., quantum repeaters or satellite relay. This paper points out that the QKD has been developed from the theoretical model to the actual system, and provides a useful guidance for the subsequent research on QKD.

